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where the orthonormal (azimuthally symmetric) modes of the cavity (with an imaginary metal wall defined by The field matching procedure described by Henke3 
and (3.1)
cavity of length 2na and cross sectional area A. The frequency of this mode corresponds to k = 0, so that
Here kc/2n is the frequency, a is the pipe radius, Z = 12011 ohms is the impedance of free space, and the azimuthally symmetric cavity, of general shape in the r , z plane, extends axially from z = 0, to z = g at the to zero. TO proceed we add and subtract K (g), which pipe radius r = a. Apart from a constant, F ( z ) is the is independent of and z, to obtain axial electric field f o r r = a and 0 < z < g. The component of the kernel from the pipe field is
The "pipe kernel" in Eq. (2.
3) is more difficult to evaluate for a small obstacle, since the sum in Eq. The solution of Eq. (3.5) can be expressed in terms of the solution of
Specifically we find where (3.9) (3.10)
We then obtain the admittance from Eq. (2.2) as -jbsg/a 2 en2
where we have used the solution of Eq. (3.8) in the form6
, J = -2 h Z . The agreement Furthermore, the "sawtooth" structure of that part of the admittance involving the zeroes of J ( x ) depends primarily on the parameter ka (and only logarithmically on kg) while the primary dependence on the pillbox size (b,g) is contained only in the smooth part of the susc ptance, which is most important for small values of k A.
t
If one smooths the "sawtooth" structure, equivalent to averaging over k for values of ka above the cutoff of the beam pipe, one finds the features of the broad resonance discussed in depth in an earlier paper. 
